ABSTRACT The choice and consumption of eggs are made considering a consumers' multidimensional perception, and their understanding becomes essential to the production targeting and the products' success in the market. In this context, this work aimed to verify the consumers' perception about the distinct types of hens' eggs, using a projective technique of completion task combined with presentation of images. A hundred consumers (n = 100) evaluated the main factors, both positive and negative, involved at the purchase time of eggs besides estimating their price. Between the positive factors that guide the eggs' consumption and purchase, the category with highest mention of terms was "Health," whereas negatively it was highlighted the category "Price." Concerning the perception of price, the results showed that the factory farm white eggs' value was the one that least differed from the average market price, possibly due to the nearness and familiarity with this variety. The methodology of completion task combined with presentation of images proved as being a practical and efficient tool to capture the consumers' perception of eggs, capable of providing valuable information to the ones involved in the production chain and commercialization of these products.
INTRODUCTION
Eggs are a cheap source rich in nutrients, as amino acids, fatty acids, highly digestible vitamins, and minerals, performing a role beyond basic nutrition (AbdelNour et al., 2011; Surai and Fisinin, 2015) . The raise in the eggs' consumption has been turning the poultry industry in one of the animal segments that most grows over the world, having its global production increased by about 95% (68.26 million tons of eggs) compared to the production of 1990 (FAOSTAT, 2015) . The eggs' market is being expanded all over the world and the consumers have within their reach a large variety of eggs (Haas, 2015; Lordelo et al., 2016) , yet the involved factors in their choice are still little elucidated.
Studies related to consumers' perception and purchase motivations are of vital importance for food industries, as they help to define the best strategies of commercialization (Van Kleef et al., 2005; Roininen C Ares et al., 2008) . Among the available tools to investigate the consumer's behavior, qualitative researches such as interviews with focus groups, observational techniques, and more recently, projective techniques stand out (Levy, 2005) . Mostly often, consumers cannot explain their own behaviors or just do not share their true thoughts due to social barriers or conventions (fear of being considered incapable, stupid or irrational, unwilling to admit certain thoughts), shading their true responses to the researcher (Donoghue, 2000 , Van Kleef et al., 2005 . Therefore, it is essentially important to utilize methodologies that go beyond these gaps.
In this context, projective methodologies, which use ambiguous and indirect stimuli such as images or stories, encourage participants to project their own experience onto the stimuli, allowing that values, ideas, and abstract need to be extracted in an unfiltered way, free from inhibition and rational scrutiny that impact the consumer's behavior and would hardly be accomplished through direct methods (Van Kleef et al., 2005) . They have been used to identify market opportunities, generate ideas and hypothesis, explore and develop new concepts, and comprehend the consumers' perception regarding the products 2591 (Lawless and Heymann, 2010; Viana et al., 2016; Pontual et al., 2017) .
In this sense, a technique named completion task has presented success on its application. During the performance of the task, participants are requested to finish sentences, stories, arguments, or complement images, providing a clear vision about the subject (Kubacki and Siemieniako, 2017) . Inside the consumers' science, studies with completion task are still scarce, restricted to the investigation of consumer's perception about minimally processed salads (Vidal et al., 2013) , as well as the perception of sustainability in the wine production (Ginon, et al., 2014) and frozen hamburgers (Viana et al., 2016) .
Considering the growth of Brazilian market for traditional (factory farm white and brown eggs) and specialty eggs (organic, cage-free, n-3, and vitamins enriched) and the great interest of producers to understand the consumers' behavior and beliefs, meeting their demands, the present study aimed to utilize the projective technique of completion task to investigate the perception and factors involved in the purchase and consumption of different types of eggs found in the local markets, as well as estimate the prices of these products utilizing participants' internal references. The results obtained will be of significant use in effective marketing strategies and advertising campaigns about the nutritional value of eggs as well as creating well-informed consumers with conscious choices.
MATERIAL AND METHODS

Participants
The study was performed in the Sensory Analysis Lab of Federal Fluminense University (UFF), Niterói/Brazil, with students, staff members, and visitors of the campus, typical egg consumers, in weekly minimum, during April and May 2017. A hundred individuals (n = 100), invited through posters, e-mails, and social networks, selected according to the interest and availability to participate in the study, answered a brief demographic questionnaire, and then performed the completion task. At recruitment stage, no information about the study's specific aim was provided.
As to the characteristics of participants' gender, 69% were female and 31% male. As for the age, 57% were between 20 and 30 yr old, 27% between 31 and 50 yr old, 10% between 51 and 60 yr old, and 6% above 60 yr old. Regarding the educational level, 73% presented incomplete university education, 19% complete university education, 7% postgraduate, and 1% with high school degree.
As the study was not destined to obtain information from a fraction of the population that corresponded to a real share of the market but explore the associations of consumers about different types of eggs, it was chosen a convenience sample. The convenience sampling is a non-probabilistic method often used in qualitative research when the objective is to obtain an approach to a specific subject (Kinnear et al., 1993; de Andrade et al., 2016) .
Completion Task
In order to reduce social desirability bias (Fisher, 1993) , indirect questioning has been frequently employed in marketing and other social sciences. In this context, the completion task, combined with the use of figures, proved to be as effective as other projective techniques, such as Haire's shopping list and free word association. This combination allowed to guide the research interest focus but remained unstructured enough to allow the spontaneity of the consumer (Vidal et al., 2013) .
The technique was introduced to the participants as an online quiz, chosen for reducing the production and experimental costs without interfering in the research outcome (Piqueras-Fiszman and Jaeger, 2014; Viana et al., 2016) . The quiz, developed utilizing the suvio.com platform, was designed and planned to take 5 to 10 min until it is done. The positive and negative aspects to the purchase and consumption of different types of eggs already available in the Brazilian market (factory farm white and brown, organic, freerange, omega-3, and vitamins enriched eggs) were investigated, in which were presented figures with incomplete dialogs as can be seen in Figures 1 and 2 , only varying the investigated egg type. It was requested to the participants that they freely completed the phrase according to their on criteria, not having right or wrong answers, as well as a time limit to finish the task (Viana et al., 2016) .
Price Estimative
Additionally, it was included a stimulus that aimed to determine the price levels utilizing an internal reference from consumers' pricing, possibly based in previous experiences of purchase or price expectation (Kopalle et al., 2012) . The dialog, for each of the eggs required (Figure 3) , contained a conversation between a man and a woman, it goes as follows: (A): "I think a dozen of factory farm white eggs cost R$ ." The speech bubble contained a complementary affirmation: "I think R$ is the highest price I would pay for them," where it was asked for the participant to complete the dialog according to their own reference or expectation of price. The valid answers provided by the participants, transformed in numerical values of the local currency (Real), were converted to dollars utilizing the day's quotation (R$3.25/US$1.0 in 2017 September 16)
Data Analysis
For the completion task, the phrases and words mentioned in the quiz were identified by using the triangulation technique, that is, the terms were grouped in categories made of 3 researchers individually and their classifications were combined to obtain the final categories (Guerrero et al., 2010) . The frequency in each category was determined by counting the number of consumers who used words or equivalent terms. The recurring terms cited by the participants were grouped in categories, and categories with mentions lower than 5% from the total were discarded. This cut point was selected to prevent a loss of great deal of information (Guerrero et al., 2010; Esmerino et al., 2017) .
To task the difference in each stimulus, the global chi-square and the chi-square per cell were performed (Symoneaux et al., 2012) . The chi-square test is based on the computation of a chi-square statistic that reflects the distance between the real data and theoretical data if the null hypothesis were true. This statistic is used in a theoretical chi-square distribution to generate a P-value. The higher the chi-square statistic, the lower the P-value. Fisher's exact test computes the probability of having the observed data (using the hypergeometric distribution) as well as the probabilities of getting all of the more extreme possible datasets under the null hypothesis (Addinsoft, 2010) . In this context, the global chi square aims to task the independency between rows and columns from the contingency table, whereas the chi square per cell was used to indicated if the observed values were significantly higher, lower, or equal to the theoretical values (Galmarini et al, 2013; Silva et al., 2014) .
As to graphically observe the relation among generated stimulus and the listed categories by the interviewed, the correspondence analysis (CA) was applied. CA, a variant of principal component analysis, is a descriptive/exploratory technique, applicable to the cross-tabulation of 2 categorical variables, for example, aggregate count data in contingency tables or individual-level responses in questionnaire surveys, rather than interval-level measurement data (Greenacre, 2015) . It leads to data visualization from rows and columns of the table in a factorial field, providing a visual and simultaneous representation to all data .
As for the average price calculation, the standard deviation method was utilized to exclude the discrepant data and obtain the final pricing levels. When all observations were in this interval, the final averages of standard deviation to the lowest price (LP) and highest price (HP) of eggs were calculated. An average price (AP) was obtained by the arithmetic mean between LP and HP. It was elicited an average market price (AMP) of 6 egg types at the time of the study, utilizing the retailing websites from Brazil as a main source of information as made by Viana et al. (2016) . Then, it was calculated, in % if this average price from the consumer's estimative was varying from the average market price.
All analyses were performed utilizing the software XLSTAT 2013.2 (Addinsoft, Paris, France).
RESULTS AND DISCUSSION
Completion Task
Around 1,200 terms related to the perceptions about the purchase of eggs were obtained through the completion test. From these terms, 600 mentions were grouped in 9 positive categories and 600 in 11 negative categories, as demonstrated in Tables 1 and 2 , respectively. The global chi square used on the contingency tables (Tables 1 and 2 ) was highly significant (positive X 2 = 765.1, P < 0.001 and negative X 2 = 863.7, P < 0.001) revealing that consumers differently perceived the eggs types, and utilized different modalities to describe them, both positively and negatively. Through that, the chi square per cell was applied, allowing to identify which type of category was related to one or multiple products. The eggs enriched with omega 3 were associated in a positive way by the categories "Health" and "Distrust/Unfamiliarity," whereas the vitaminized eggs by "Health" and the free-range eggs by "Breeding system" and "Flavor." Meanwhile, the organic eggs were associated to "Breeding system" and factory farm brown and white eggs, by the category "Preference," "Origin knowledge," "Price," and "convenience," respectively.
Although the stimulus had guided the consumers to mention positive characteristics, and there is a general trend of positively evaluate functional foods (Carrillo et al., 2013) , eggs enriched with omega 3 were described in the category "Distrust/Unfamiliarity." For being relatively new in the market, the interviewees showed lack of knowledge about the product, benefits of its consumption, and recommended intake. This is possibly due to a lack of information in labels, technical advertisement, or insufficient marketing efforts (Hemmerling et al., 2013) . In Addition, despite the wide knowledge about the benefits of omega 3, Brazilian people have the erroneous impression that fish is the best source of it and that it is the only one that can provide the required amount of omega 3 to their diet (Scherr et al, 2015) . Therefore, it becomes important the labeling and friendly communication of the nutritional benefits, capturing thus, the consumers' attention (Loke et al., 2016) .
The creation system of organic eggs showed to be of great importance for the consumers. The organic eggs sector has grown very much the last few years (Haas, 2015) , being involved matters of vital importance such as health, quality, ethics, and trust (Husak et al., 2008; O'Mahony and Lobo, 2017; Miranda-de la Lama et al, 2017) . Nevertheless, only frequent consumers of this variety of eggs are willing to pay more for the product, whereas the occasional consumers do not share this availability (Gerini et al., 2016) . The quality of organic eggs has been shown different, whether by animal genotype (Rizzi and Marangon, 2012) , by the consumption of insects and plants (Newberry, 2017) , or even the breeding region (Granato et al., 2016) , and tend to be sold with higher price than their conventional homologues. In Brazil, although organic production is regulated and certified (Brazil, 2007), some products, specially eggs, are susceptible to fraud, being some unlabeled egg sold as organic for its added value (Van Ruth et al., 2011) . In addition, some producers' scams were listed by organic certification agencies as acquisition of apparently organic products, improper use of the brand, lack of accreditation renewal, and lack of organization in the documentation (Bendinelli et al., 2015) that may lead to consumer mistrust.
The free-range eggs were associated to the breeding system, confirming the conceptual confusion by a large number of consumers between the types of free-range breeding and organic (da Rosa et al., 2015; Pettersson et al., 2016) . This confusion can prevent consumers to recognize their quality, and therefore, accept these products (Gleim et al., 2013) . It is recently occurring a movement to reduce the classification of "free birds," as the free-range hen fits this breeding system, but still far from the ideals of well-being believed by consumers (Carey et al., 2017) .
For many consumers, the flavor and appearance of the brown free-range egg's eggshell and yolk is what calls the attention at the buying time, because many cannot differentiate the types of eggs (Osei-Amponsah et al., 2014) . Previous studies report that brown eggs are preferable for some consumers, possibly due to the darker color of the yolk, which can be associated to a stronger flavor (Ayim-Akonon and Aknor, 2014); however, there are reports that free breeding eggs can have a lighter color than the ones from birds created in a cage system (Sekeroglu et al., 2010; Samiullah et al., 2015) . Factory farm brown eggs were still preferred by the convenience, which, as well as factory farm white eggs, can be found everywhere.
According to consumers' perception, factory farm white eggs were more frequently mentioned by the terms of cheaper price, convenience at the buying time, and origin knowledge. Factory farming continues to grow around the world as a low-cost way of producing animal products because it is connected to the lowest production price in relation to other breeding systems (Anomaly, 2015; Aral et al., 2017) . Patterson et al. (2001) had already compared the factory farm white eggs with special eggs and these showed themselves better in the perception of quality and pricing parameters, being found with ease in every market. Johnston et al. (2011) obtained similar results regarding consumer's preference, which the factory farm white eggs were preferred rather than brown eggs; nonetheless, brown eggs are well accepted. Table 2 shows the negative categories that were most cited in the completion task to the different types of eggs. The category "Price," "Convenience," and "Origin" were often associated to free-range eggs, whereas to organic eggs were "Appearance" and "Convenience." The categories "Distrust/Unfamiliarity" and "Irrelevance" were highly related to eggs enriched with omega 3 and vitamins, as the "Breeding System," "Quality," and "Health" were the categories most connected to factory farm white eggs. Terms related to the "Breeding System," "Preference," and "Flavor" were the most mentioned to the brown eggs.
Some participants cited the lack of knowledge about origin and low availability of free-range eggs for not buying them. This possibly happens due to the adequate spread of information, which not only confuse organic and free-range eggs, but also leads the consumers to believe that these eggs are only coming from home breeding animal with no inspection (da Rosa et al., 2015) . Pettersson et al. (2016) observed that the higher price of free-range eggs was the main reason for the purchase of common laying hens' eggs, and that the consumers would only pay more if they would utilize a low quantity in their nourishment.
The organic food market in industrialized countries has changed significantly, increasingly providing healthy food selling spots (Gottschalk and Leistner, 2013) and the reasons why Brazilian consumers buy organic food are strikingly similar to what is found in Europe and North America. Their attitude toward buying organic food is strongly linked to beliefs about its healthiness, taste, and environmental friendliness (Thøgersen et al., 2015) . It was observed that the consumers are willing to pay a more expensive price for a more rational breeding system, as well as regional products (Gracia et al., 2014) . However, Hidalgo-Baz et al. (2017) demonstrated that despite the exponential growth of organic products, there is still a low availability of these products when compared to conventional products, what often limits its consumption. These findings are in line with our results which observed that OE are negatively related to lack of convenience, translated as low availability and variety of products.
The eggs enriched in omega 3 and vitamins were associated with the category "Distrust/Unfamiliarity," as previously utilized for obtaining of positive perception, besides the category "Price." According to Arnot et al. (2016) , the lack of positive explanation and information of the benefits originated from these products' consumption, from reliable sources, can be one of the main reasons for this outcome. As the egg has vitamin E in its composition, contributing to the chronic diseases' prevention Suh, 2013, Jiang, 2014) , some consumers think that the consumption of the enriched variety (vitamins and omega-3) is irrelevant for their diet or prefer other sources (Kim et al., 2016) . Contradicting the growing trend of consumption and expenses in enriched eggs (Loke et al., 2016; Pettersson et al., 2016; Aschemann-Witzel and Zielke, 2017) , the respondents believe that consuming eggs enriched with omega-3 would be more expensive than consuming it directly from the fish, because they would consume more eggs to achieve the daily need for omega 3. Therefore, considering the average price given by the participants as being above what they would be willing to pay for theses eggs, consuming fish would still be the best source to get omega 3.
Regarding factory farm white eggs, the participants related this variety to a product with less healthiness mentioning a "higher cholesterol ratio," possibly due to the fact that some consumers believe that the consumption of eggs is connected to the raise in the serum cholesterol and coronary heart disease (Ayim-Akonor and Akonor, 2014); however, recent researches helped in dissipating these erroneous information (Zazpe et al., 2013; Rong et al., 2014) . Another strongly discouraging factor is that they are more fragile and break with ease. Yang et al. (2009) reported a significant interconnection between the shell's pigmentation of brown eggs and the shell's endurance, indicating that the shell's pigmentation can make them more resistant to fissures than factory farm white eggs.
The extensive breeding system of factory farm white and brown eggs was also reported with a disadvantage, yet some studies reported that the choice of an egg by its production system or labeling specifications cannot guarantee a superior product quality, and can be connected with matters of price, availability, and ethics (Vanhonacker and Verbeke, 2009; Lordelo et al., 2016) .
To graphically visualize both perceptions' results, CA was used as can be observed in Figure 4 . To the positive stimulus, 85.5% of the total variance was available in the first 2 dimensions (dimension 1: 53.97% and dimension 2: 31.53%), whereas to the negative stimulus 70.7% of the total variance was showed in the first 2 dimensions (dimension 1: 47.25% and dimension 2: 23.48%). Confirming the associations obtained through the tables, it is possible to note that the WE sample was positively associated with perceptions of convenience, origin, preference, and price; FE with creation system and as BE with flavor and appearance; and O3E and VE strongly relate to health and lack of knowledge/distrusted. Negatively, VE and FE were strongly associated with price; VE and O3E with irrelevance and lack of knowledge/distrusted; WE with health, quality, and creation system; and BE was related with flavor, preference, and creation system.
Evaluation of Price Range
The average price is presented in Table 3 , where can be seen: the average of price considered low (LP), and the average of price considered high (HP), considering the maximum price paid for a dozen eggs, from where was also obtained the average price (AP). To verify the task's result relevance, the average price was compared to the average of real market prices (AMP), measured during April and May.
As shown, the free-range eggs' LP and HP values differed from the AP in 20%; 11% to organic eggs; 20% to factory farm white eggs; 14% to factory farm brown eggs; 8% to eggs enriched with omega 3, and 8% to eggs enriched with vitamins. These differences in price agrees with what is regularly used with level attributes in quantitative research, which are LP (-30%), AP (0%), and HP (+30) (Orme, 2007) .
As to the percentage difference from the average price given by consumers and the APM, free-range eggs differed in 69%; organic eggs in 75%; eggs enriched with omega 3 in 75%; eggs enriched with vitamins in 58%, and the lowest values were observed in factory farm white and brown eggs (34% and 48%, respectively). These results can be justified by the usual consumption and familiarity of factory farm white and brown eggs, in which consumers are used to commercially practiced values. Other products showed a higher price variation possibly for not being consumed so often and the participants perceived an aggregated value to them (Johnston et al., 2011) .
There are series of factors that can influence the purchase behavior, as availability, cost, preference, appearance, and the animals' well-being (Vanhonacker and Verbeke, 2009 ). According to Bejaei et al. (2015) , the factory farm white eggs consumers are more susceptible to price variations, users of large market chains, with lower awareness about the different types of eggs and animal well-being, but according to Ayim-Akonor and Akonor (2014), the size and price are still the most shocking factors to the purchase. As the price is still an impediment to most consumers (Bozga, 2015) , projective methodologies, as completion task, even if it may restrict people's imagination to a particular scenario presented in the conversation (Kubacki and Siemieniako, 2017) showed useful and interesting results, elucidating consumers' expectations, attitudes, and beliefs of different types of eggs.
CONCLUSION
The completion task methodology proved to be effective in providing quick and useful information about consumers' perception of distinct types of eggs found in the Brazilian market. The obtained results showed that consumers still do not know most of available egg variations, they still have misinformation about the products and their benefits, as well as the prices practiced by the market. Various categories related to the egg consumer's perception could be highlighted, being "Health" (positive) and "Price" (negative) the most cited. In general, it was evidenced that participants consume factory farm white eggs by the convenience and price, whereas the purchase and consumption of enriched varieties are negatively affected by the price and distrust/unfamiliarity of the associated benefits. These findings provided meaningful information for a better understanding of the relationships between consumers and eggs available in the market, and still evidenced the lack of information and efforts by producers to promote their products. In this context, it becomes necessary the adoption of new strategies by the egg manufacturers demonstrating in a clear and practical way, for example, the advantages and cost-benefit of the consumption of the different varieties of the product, mainly to the products that are still unknown or do not possess reliability, and consequently increasing their commercialization.
